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[it ^5] mn^zizmmomn. tb&wz^Wimn^mpmni 
# /x i*#in 3 Mt&mmm & ^ 4 izmm<D n ^ - * - „ 

^ i u 3 cDv%m^ i mz.mm.v>mm¥x a 

■< fi^©35s^ n ^ - # - 5 0^:^ 8 icfs«<z> n ^ - * - . 
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1 1 ] ft ^ 1 fcV^ b 1 0 ODV%Tll^fC|H^ODDNA®T^=fo L < it 

3] m&i&i l Jcffi*cDDNAWr^rT?^jBC*R*S*ifc*t**feJ3: 

[0 0 0 1] 
[0 00 2] 

«u mm<D^^^>^mm> pio7-ii7, 199430 . 

it. &®<D&m$i<D&*i3i&mK.i3\*x* mtemzMfeizMi&znfrnm^$- 

it. m& j ?$&%i<Dmm&fflm<D—^>T'&z>o mzmfcomg.. j&nmj&. 
^se)^t>s«<jas«:a6fTi-*fe«©as«ifi&3&fliafc<feoTv\<. 

[0 0 0 3] 
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K"T Sil^tt-r^T IIMCDRNA/K y ;* 9 -if IC J: o tlSo 
[0 0 0 4] 

^Sfl^T'feSo #<©a^©^'n : E-#-lC;i5V*T, (1) t$Vt>c7/ 
[0 0 0 5] 

&w> **t>*p & ^i- jut- 4 -&m&-t&z. ti&. ±fH©«fc^icffi^s: 

fcHsB-f gfi&oae^ Sra«J&Jffl*K, ^JB, SR*Jcfev^T»3SS* 
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[0 0 0 6] 

H fa^ © SEj^ 9 £ 0 M ir Z> Z. H £ S 0 
[0 0 0 7] 

nm*3§#-?z>}ii&rp-vm.mzmtfi%&. i&mic&T 

^ KSfrfS^P^ (Nagano et al. 1993 Plant Cell Physiol. 34:447-455) ityt 
3 3Mfo<D'7 4 h^nAtC<fcoTS!lW$4xTVNS (Yoshida et al. 1993 Proc. Na 
0 t. Acad. Sci. USA 90: 6636-6640) „ pra2al^»a:> K^±Kfll#S§Pfi:iC 

m& h x s £ e> tix w§ o 

[0 0 0 8] 

U -*l,5-2 U >^^j;i//JC^PS/^-if/jN-!?-^rL- y hrbcS (Sasaki et al. 1983 
Eur. J. Biochen. 133:617-620) , T * =L* 9 *)r &$k<D$k% l \SL>7 U U 7>f JV# 
>/\°*jtLhcb (Kehoe et al., 1994 Plant Cell 6:1123-1134) J&£f#&<5„ -£ 

tie>©^<^^icov%Ttt, miffflmizmt>2> h7^i^> h^^-s^s 

^•^#$WlC^^f cSftT^fc (Terzaghi and Cashmore, 1995, Annu. Rev. Plant 

4 mSE#2 0 O 0 - 3 0 2 3 2 9 2 
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Physiol. Plant Mol. Biol. 46, 445-474) 0 $ h IC, Z. tl <J) U * y b 

V>5. 01*. tf, J:iarbcSCD3A^a^-^-(Z)T^lC-b->r h*W"— ^^at-fi^ip 
ofc (Thomas J.C. et al. 1995 Plant. Mol. Biol. 27: 225-235) £V^£l€r 
[0 0 0 9] 

xa:V^>h©#8©fcJ:«tA»if«iV^ 7-f >^n AAatfi^, PHYH© :7 n - # 
-l*J:<flP«fS-tlfiy, 7^ h^DAlCJ:ySlf!lStl-5^xa^T^-2>RElS^ 
#l^j£S*lTtt:V*S# (Bruce et al. 1991, EMBO J. 10:3015-3024) , i/^l 

onoike et al. 1994, Plant J. 5: 343-351) > 7X^7^^> # — if 7*&&A. 
SI (Nagai et al, 1997, Plant J. 12: 1021-1034) , T 9 tf Fzfi/X<Dfc* * 
^X3il^^©-*o-e$>SAthb2 (Carabelli et al. 1996, Proc. Nat. Acad. 
Sci. USA 93: 3530-3535) ^^Xn^^tl^MB^X Zl £ tft>fr^> X 

[0010] 

mmx zf d ^ - # - ic j; & m^<Dm^ s © ic^m^ x m u * y v 
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i 1 — 06655 1 W 
[0011] 

0 [0012] 

•r £ warrant zf u =e - # - £ «fc £ t=. » *s * ^ u * > h mn * m^-r z> . 

i«ffiT?»»^©3HItfiSttfl;-r s 3 i: £ s :/n ^ - # «fc / £ 

i-*DNAWf^rsfi«*r*. *gi«f»K:j:ygff^-r*BB^j#^i izmm<Di2&mtt 
v>m&L m2i&mtt<DmFjz<£&mFm^2izmm<D93i&mM<DmFL 

<oK9<. fiSi&af/xttfsfiDJcjiy^ttatifeiE^fH:, M&cfco Tarawa s 
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[0013] 

assssj^m:, w^.tf3fc<z>^*^, ai^ffjc^^&'T, ^k^lt^s*: 

^s-tirsfcftjcftMStis^n^-df-fcur, Mill *y -y^v-^^ 

^SiirS fc&©*&ft$85l:7n =E - * - fc % ±m<Dft&!M& zfn *e- # - * « 
^(Z>$/*:rU*>h£; &&<&t>1£T&fa -t S 3 . t \z J: »J % fg£(C <k § 3tfc-?-jg4& 

[0 0 14] 
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©Ti&fc^-e%«i;v^ »3s*t?»>a:, mm&ftm'<9 2-izM&&/uX*. m 
mmm*. mmm^mxitj/i^z^x, ^^iz^^^^^m^mzmm 

[0 0 15] 

3. ^;4-l/K3f*/>£2iS^2i2\ ftm$*<Dm&<DS-S^Z:mWkXXT 

5. r^9— tfae^srap^ssfe^s-er. mm. gkm&mnzftMmtx 
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[0 0 16] 

>(^-^^^yi/mymz^^XmM-T^^mmhrz.m^ pra2 mRNAlC»l 
96i&S#CD5* -#ES!IRfI^##£ b, 3 <Dpra2^fe#m^tC tt2129i&^*f <Z>?& 

[0 0 17] 

z:<Z)2325^M©5*-#iesRfl^©T^lc^Ji<-^-ae^5:^ 

*<D$&m & mm-t & z. n iz * y , - ©5' -^atR^^^anawjcate^^^ & 

(HiSM2#m) c mz. z<D5' -immm®<D&mx&:9 u-y*ftmLx. 
±m<o%&x*M®fax(Dftmm&m$:M%r~?2> r tizz y , bj#i#-s- 2 tcieis 



9 
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, 8#J80 c 

[0 0 18] 

R5U % Molecular Cloninng (Sambrook et al. f 1989) tC^&ofeo 
pra2 cDNA (Nagano et al. 1993 Plant Cell Physiol. 34:447-455) Sr^n — 

zrnLxmw ^>Fvm&#mm?-^^ ^y- (*h^#*?->*±) £Na ga 

nof>®^ (Nagano et al. 1993 Plant Cell Physiol. 34:447-455) T*-? 1 ? — 

? :/ y £V if- a > 3 ^ h *c <fc »; „ pra2^-fe#it^ ? n - y zmm 

licDNA^^^^^tl-ST^ /^@2^f| (Nagano et al. 1993 Plant Cell Physiol. 
34:447-455) £-m/3fTj|&o T V>fc 0 1"&;fo-£cDNAl?fci:206#S#^y 

^©SMKKiJS v % 3i y k # © £ #> i: £ ^15 „. 
[0019] 

#CtC. y^^fv- • :n#X^>2/ a (Nagano et al. 1991 Curr. Genet. 

20, 431-436) v-£l,t«&sse?!i 

5' -ACGGTTGTTGAATTACCGGTGTTAATAGAG-3' 

^o^^fY-sm^ifc. 32 P-ATPT^f^bfe^^^>fV-i:l.l # 
gtf)polyA + RNA££/\-f zfV # >( XU X-Zt-^^U^MI (Gibco BRL ft) 

^fe^it^«196bp(Z)5*-#j©tRM^S:^o^i:^^e,^{C^ofe (01) . 81 
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[0 0 2 0] 

(Pisum sativum cv. Alaska, ®Ppa^±) fcltM 14 mm©^yh 

mffi-emmis* itft5-6BTOLfe„ ^Wk^n-'r^ irjvjfy 

(bombardment^®. Model GIE-III , H^±) tfnCzMPfCSV^., dCD^glCO 
^XiZ-f-VlZttfablZ ^oTfa^JlTV^ (Takeuchi et al. 1992, Plant Mo 
1. Biol. 18:835-839) „ M4£&<DJ&&&& (9u%sfr*>0. 1 cm) {C*fU ^1.5- 
3/tm©:£;|^££r*>&A,£ 0 ifeSgHHi, P^^D^E-*- (5' -±^fl^2325bp 
, i"&;b%mRNA©5'-#SIRM^196 bpi:^(D±^fI^2129 bpfc-^tf) fJ^T© 

fflT(D8-yjVVU-#-l£ (GUS) mfc?*, tn^eti^tizf^^^ fdna-th 

T|«IB£lC#ALfc 0 5 /fg©^^7X^ 2 mgO^fi^ tl^l, 200 fi\(D 

; -Asizmmi<fc° 3*>4 viz im<Dfj%&&\z@imi,t~* -t^Tomft 

[0 0 2 1] 

fT*>&^&, ffi&ffc-g^S'C* 12B£|^(DfJgf^#&£W£^3H2|: (70/tmole/m 2 /se 

00 /tl£)100 mMU>^>Jjy^A (PH7.8) , 1 mM^^X I/* h -;K l%h^>f 
h>X-100, 1 mM EDTAiCJl^L/feo 15,000 x gTMr, 5:£Hiivi>L£^ _Lif 

MillerP><Z>#£S (Mi 1 ler S> 1992) fCg^5V>fc tT^j S^- a: 
7-«^f^ (fn^ftygfcfc) Srffiv^T^fcofc. ;i/ 7 * ^ - -fef \z £-5^ 
<Z>Mj£lCW:, AUTO LUMAT (Berthold*±) fcjgv^. GUS^ffitt, 4-methyl umb 
elliferyl £ -D-glucuronide (fn^fe) btffi V^^SS (Jefferson et a 

1. 1987, EMB0 J. 6, 3901-3907) \Z& £ £ fc4-methyl-umbel 1 if erone 

i!M<2$Jl5tlCttFluoroskan n (Labosystemsft) $r/§v*fc D ;i/ 2/ 7 a: =y — if ^-ffi 
tt, fi%mm£LXmALf=.G\}S?gmzm*3%&lELfe e 
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[0 0 2 2] 

£ W £ it fe x > F ? T? lift ®^&»C J: o T ©M'ftK fft lcM#& 5 ^t^S 
ftfc (02a) „ -t&t>%, )\y^y^~M\t^ Se?iAtB§fti^Lfeffi|l 

--fe*^tt^V>3hA*0^5>^lC^ofc (®2b) „ J£t_h©*gJII)&*&, pra2it^0D 
[0 02 3] 

pra25t^5'Jt^fI^ (2129 bp) ©3£ MICKYS £ ~T £ 

(#&1) pra2*tte^<Z>_L^M*l!c£. 5' aSfCHindHISSRBB^JS^t?— &<D±ffi 
Ml£7^>('?-£i>ra2m.fc^(Dffil&Z2 K>ATGlC;fcfj£ L fcNcoiggiHI^J&^t? zf 
7>fV- (Ncoiy^>f : 5' -GGTCCATGGTCTTGTCAAGATC-3' ) £MV>Tif fllbfc 

) . *BH LfeWfJiH:, pZErO-2.1 (Invitrogen) ODEcoRVgP^JC-y-^^ n — ^ 
U HindIIIi:NcoIT'M^Lfe 0 Hindlll-NcoI^T^^m^i&T^HU, DNA&lffi 

(7r;i/T^T) J: t> B^ODNA^SrMiRbfeo ;i/ 2/ 7 3i ^ - i-fitte 
^fc-^fr^X^ KpBI221-LUC (tt^Oiaflg^M^J^^n bn-JU* pl99-20 
0, JtTOtlCfBS) £HindIII£NcoIT-?ifl;L£DNA$T#£, EMXLfcDNA^Ttf©^ 
tl^n^r^Lfc. •9-> r ^n-^>yL^DNA»T > ftli^(Z)^@H^JS:^L/. pra 

«fcoT, PL1 (5'-GGGAAGCTTTAAAGGCAAGGG-3' i:NcoI^"^>f v — "eifipa) % PL3 (5 
'-ACGTAAAGCTTAAAAATTCACCC-3' i:NcoI^^>f v-T'ifipI) . PL4 (5' -AAATAAAGCT 
TAAAAGTAACACATA-3* ^Ncoiy^^v-T'ifipg) , PL4B (5* -AAATAAAGCTTAAAAGTAA 
CACATA-3' i:5'-GTACTGCAGTCAGACATGATTAACAAG-3' T*it*I) , PL5 (5* -AAAGAAGCTT 
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GGTAGCCCAAACAA-3' Ncol j v.- T'igipl) , LS 1 (5' -AAGCTTctgcagGGATTTTAC 
AGTAATAAA-3' ^NcoI^^^T-Tfitli) , LS2 (5' -AAGCTTGTCTGActgcagTACAGTAA 
TAAAGAAAC-3' fcNcoI^W 7 — 7^48) „ LS3 (5' -AAGCTTGTCTGAGGATTTctgcagA 
ATAAAGAAACGAGGTAG-3* fcNcoI^W V-T?Jf «) , LS4 (5'- AAGCTTGTCTGAGGATT 
TTACAGTctgcagGAAACGAGGTAGCCCAAA-3' i:NcoI^^>f -7 — *eif ifi) „ LS5 (5*-AAGC 
TTGTCTGAGGATTTTACAGTAATAAActgcagAGGTAGCCCAAACAAG-3' £. Ncol ^ >f v - ^ if 
Nl) £#SSbfc 0 

[0 0 24] 

^ (*j5S2.) PLl&»M^L/TLA-TaqaKU^9-^ (S) &J8**& inverse PCR& 

tC <fc »; „ PL2 (5' -TCAATGGGACACGCTGCCTGACCACCATGT-3' fcpUC19:*9 >f V- : 5' -G 
GCGTAATCATGGTCATAGCTGTTTCCTGTG-3' PL6 (5* -TGTCGGTGCAAAAAATGAAAC 

CCCAAACTT-3* tpUC19^^>fv~--eitipi) , PL7 (5' -AATGTTTATCCCTTGCACACATTTC 
ACATC-3VfcpUC19y^>fv-T*ig*I) , PL8 (5' -GCAAAACATCACAACCTCTAGAAAC-3* 
£pUC19:/^>f V — -£ifif>I) , PL4C (5' -GTTTGGCTGCAGTCGTTTCTTTATTACTGTAAAATC 
CTC-3' £5' -CAATACTGCAGTATATGTTATGATATAATATGATGCAGC-3' ) £ifflll,fc 0 Jgfl| 

[002 5] 

(2fSS3.) Pra2-35S90LUC (GF) ^"^X ^ KS«SS"T -5 fcttlCH:, pra2±^ 
+ fI^^#^EcoRV^Ig^J^PstI^@2^J$:^t;2o<Z)^ , ^-f*7-*l?Pfu DNA Pol 
ymerase£MV*Tit*aLfc. *Bfg3*LfcDNA«r#-&pZErO-2.1 (Invitrogen) <Z)Eco 
RVgPfi[lC-9-^^n-n>^L, EcoRV£PstrafiftLfc„ HlJfcL£:EcoRV-PstI®T 
^S:pBI221-LUC+©EcoR-PstI-9--r hlCif^^n-n>ybfc 0 5g^0D^S© 
M^SDNA^SrJfipibfe., GF1 (GF^-fV- : 5' -TACTGCAGAAAAGTA 

ACACATATTT-3' £ 5' -TGGTGATATTGTTTAGATATCATATTATTGC-3' T?if(lg) . GF2 (GF7°7 
fa- £.5' -ATGATATCCAAGGGATTTGGAAAT-3* *T?i|ffl§) , GF3 (GF>f^>f V- £5' -GTGA 
TATCGGGATAAACATTTTAAGG-3' Tfiff f@) . GF4 (GF:/^V- £5* -TTGATATCCCGACAA 
AGATCACAC-3' T?i^ip§) . GF5 (GF^^ >f T— £5' -GGGATATCTCGTTTCTTTATTACT-3' 



[0 0 2 6] 
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(#&4) PL4B£f£Sg-r-5£:fi>lC, & *EindIimmmFt £PstlMmm&S$:5' 
MlZW-D 2 gt©:/^V-£;Pfu DNA Polymerase MV^T, pra2±^I^c &*SfB 
Lfc„ iti|i^tlfcDNA^T^$:HindIII^PstITmfb^, pZErO-2. 1 ©Hindi I I-PstI 
$miZVzf9U--yjfl,. mn*n.M%.. ££Hindiiii;pstragfl;L£:o z: 
©^#£LUC^te^£fe^LS5£>HindIll— PstI-iJ->f MCiJ-^n- — 
[0 0 2 7] 

^JfiffilSJClH*© (#&1) £<fctf (#&2) T% Pra2at-6t^©5 , ±«£«« 
^ &5*fltfj&*& JE#C * 3c £ i£ £PL1 j&» £> PL8 £ X' <D 8 1® * n - > £ L (H 
3a) . r*l&©^^n~>&^Jfe«2T3*^fc^lCj:yx.>K9^#^S|Sffi- 

£ SJfe L .fc . PLl # & PL4© 4o © ^ ^ * n - ;> t? fi ^PM JC^WS/l/S/^ic^- 

(03b) . U^LP^&PLS-ett^-eo^l/^^BKlfiTU'^KIJ: 
S»3Kfflr«ff=feM&*l<fc<*ofc (E93b)' a iCDjg^ttPL43^&PL5©ISrK:fe-593bp 

q->tCfe^SPf^#i:^#7?0D71/^73i^-if?g'ffi©jt (D/Lfcfc) =fe, PL4£ 
PW-CWttC&ffcbTfcy (H3c) , •93b P ««K:^jSiS:|g^#ft't S *fc > -3- 

# ft*5^»93bp^e>«i*B2^J*-^2K:ffiiRLfcBB^JS:#'rSDNAWf^r^ 3Uc£o 
T»^««aiMan*«IBK:H*)SS/xxi/^>h-efes-4:fe^0Tv^. PL7 

^-VZ&LV^Jl&m'&l*. -593 bpft*£>-292 bpCDigjc^^U 

^Srana-rsy^i/y*-^, -291 bp#&-ioi bpcDratcssjB'i/^&j^gc 

[0 0 2 8] 

^ffiM5. fa© zfu =e— # — t. <offl»^fc-a: a& jR 

SrSf^fcc M«;ofcS$JC3*{R!IS:^^L / fepra2il>e^-05'_t^M^$:. A'J75 
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y-^Eif-Y ;i/*35S (CaMV35S90) 7n ^E- # - U 5Sli<Z)^n- 

>^1M3 0 (#&3) tCSB*Ufc*iST?#»Lfe (04a) „ -24fr £+196* 

F2t?«3 , £jS^tt^Be>tlfe (04b) „ 3tl^l01^e>-25©fl^{C#^E-rSi/X 

hiicaMvsssgo^n^-^-t^^as-inii/^^ hi:©ffls#M©^^ 

trnZZtlZo Z(DM<DGF3. GF4£J:tf93bp3teSpMtt^X:nl/;*:v h<Z>#<Z)GF5 
T'Wu £TlCfcV*T3U5^tt#fg&e>nfc (04b) „ £ft&©*£5«4, 93bp©^ 

MS^'n ; e-^- v efe-2>CaMV35S90^ , n ; E-^-lC^ 

^ [0 0 2 9] 

7?, 93b P ^^H$$/^o:^^> h^lC7-f DA^t>>xxl/^> b#&'<5 
^ii^fco 93bp3tftJffM^^^:l/^> h $:#t^PL4^-g•^55^V^PL5^CoV^T 

W^fc (05a) „ Bff^#TCD1?->y/l/ti}te : ?-#A«12^ra, Rifi&fMFKIgV^ 

0 t-cfcS;i/2/7ai^-^©5§^S0^^^^lC J;^im^^fee>tlfe^ PL5T? 

, M^>Xni > h Zpra2Mfc?'±mK*£<DlHAboxX.Zf5' -#HHSRflg«Kl filial, 
fc^n->S:f^3Sbfe (05ar*r<Z)PL4C) . ^ U^tt^fiCTtfo 

(05b) „ $ ZlzmMKMtif-tZfcto. PL4i:PL5CDraiC^^&#oPL4AS:#i?L/ 
(05a) „ : e©^^PL4lCJt^|§^U'^;i/«T^ofe : fei©CD, h^nA/S 
^£li*t#££*lTV^ (05b) „ $£>IC. 31bpfIJge (-672 bpfr£>-642 bp) cfi© 
24b P ^|^*|J^^L/fc=i>^ h (PL4B) £#SS* • Mb £ 3 3, V 4 h * 

nA^ft^B5)tl^<^ofc (05a;&tf5b) 0 zmejCO^tt-672 bp^^-64 
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2 bpOD31bp<Dfl3^C 7 W h * O Aj&^'ft X U * > h ^#^Ei"S 31 £ £at IT 
V>5„ H^IC, -734^e)-673©62b P (Z)fl^clC|g^l//<;i/lC^WrSi/XXl/^> 

[0 03 0] 

ft i c £ § i/ iff - # - m. © m ^ otj k t> s s/ * x u * ^ h cfi © a r m 

m*$kfe-*Z>t=.to* ±§B31bpfiI^£ y • x^r-Y^&lCfcyM^fco Mfco 

fcffi«K:6l»p(OStlltt#i&f*^5o©DNAWr^rS:^S5bfc (06a) 0 HgF&ffTfcJ: 
Of*fi^a<o^#tt. 6 HBTf&ofc. ^©M^LS2i:L 

< M£>*ifc<fc»;. LS3T*y >%-tfMAztifemmznTm&w&&-tz>z.£ 

-7 4 h^nA/S^-aODt/^Xl/^^ hrflC> 12bp©lir@H^J (5* -GGATTTTACAGT- 
3') ##&-r5ZL££^LTV>S 0 ZlCD12bpCD3r@E^att. Zltljfe "T?tC$g££ *l 

[003 1] 

12bpziT@B^JJC#M^lC^t-S^I^SdF^#^-rs^M^Sfe«), x> 

(Ishiguro et al. 1992) „ $fc3gfr£l CBft^feffllfr < *) . 250 ■KDSSj&jMr 
m (10 mM PIPES-KOH [ pH7.0], 1 M 10 mM 

S/tfA. 5 mM/S-^^^^hx^f^— ;k l «M7xn;i/^^x;i/7*-;i/7n 
7>f K (PMSF) % 8 /*M /<^^fX 2.4 /iMn>f^^>) tpT'fc**?-}-* 
Xlfe. Jix^^^^CmSr^jg^ ^£2,700 x g % 15^^©Mvi>^lC«fc »J*fc 
iSt, 50 ml©^M®?K (50 mM Tris-HCl [pH7.5] , 10 mM j&ftV?'* S/tf 
A, 20 %^Ui2n-;i/, 5 mM/8-^;i/^7^bX^^-;i/) jcs»u 5, 200 x g> 
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i5»a&&ufc. z.(Dm¥*zmwk*)Mi,r^ «t«&3 ^<Dmmmmmm. (is mM 

PIPES-KOH [ P H7.5], 1.25 M &ffc;fr U A, 5 mMigHfc V &%Vt}h>^ 2.5 
^"X>^-h->H/, 1 mM^jc-;i/^^;i/^;v^^- -;i/7D7>f K, 8 /tM Kzf7.# 
^>A, 2.4 /tMn>f^^» JCgjBLfe.. ^#2:5,200 x gT* 15#iaa4> b 
TBM^ £££100,000 x gt'l^Mbfc. JtSffcaSWU £*>lC12,000 x 

g-e i5# ff&b l , _fcSf £ must l t-soic -e u r=. „ 

[0 0 3 2] 

7 h 7 y t>f (ig* & OMlCft o (Shimizu et al. 1996 Plant Mo 
1. Biol. 31: 13-22) 0 Gf&Zf^^'?-^ -672 bp^-642 bp©31bpf.gjgc £M 
^ CBB^TSrft'o^DNA (WTl).SMW 3fc^£ 32 P-ATP^i&Lfc (07a) „ 
WT1 5' -GTCTGAGGATTTTACAGTAATAAAGAAACGA-3' 
WT2 5* -TCGTTTCTTTATTACTGTAAAATCCTCAGAC-3' 

SaLfcWTlfc^DHA (WT2) &»-fVy *V XLfc. 3*UC*fU 8 ^gffli 
fl&ffiM$:20A \<D%gi$mMWL (20 mM Tris-flCl [pH8.0], 50 mM mtiJ U -7 A. 0 
.5 mM EDTA. 15 mM J&ffc V *7 A. 10 %^V± U~;V, 1 ■M^tf-;* I/*' h 

2 poly [dI-dC]-poly[dI-dC]) tplZMZ.Z> il. DNA— # # 3=ttft-& 

■^^^bfcr^^^-r^^ K^tB^tife (07b) „ ^SLfeif^^-eii 
KtfW&SMcfdv^ 3©dna- # >7\ 0 *K^#©/t> 
Q K^lSbpziT^tC^M^fC^L^^A^afCj;^*;©^^^^^). 12bpn 
TmFJtpOT'r— is**/ M>>lcSgSL£^DNA (MT1£MT2GD/W:/U X 
Lfc^GD) £#§gLfc (07a) „ 
MT1 5' -GTCTGAGGCTTTTCCCGTAATAAAGAAACGA-3' 
MT2 5' -TCGTTTCTTTATTACGGGAAAAGCCTCAGAC-3' 

SOiB&CDimmmA (WTl£WT2£/\>f :/U ^XLfct,©) CD^50lCJ:y/i>K 
ttJ£fcA,£??t$cLfc#, 50«, 200^f%L<tt400^©=I>/<^>r *- (MT1£MT2 
^"U ^XLfcfe©) ^JUATtjDNA-^^A^M^^^^Lfer^ 
Koasmsfc^iriEfr&fcjfrofc (07b) . 3ti?>©^tt, &m 
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[0 0 3 3] 



[0 0 3 4] 



<110> SUNTORY LIMITED 

<120> Light Repressible Promoter 

<130> 990410 

<160> 3 

<210> 1 

<211> 12 

<212> DNA 

<213> Pisuni sativum cv. Alaska 

<223> Nucleotide sequence for a core region of light repressible 
promoter from the pea small GTPase gene 



[0 0 3 5] 

<210> 2 
<211> 93 
<212> DNA 

<213> Pi sum sativum cv. Alaska 



SEQUENCE LISTING 



<400> 1 



ggattttaca gt 



12 



ffi£E4#2 0 0O-30 




# ¥ 11—066551 

<223> Nucleotide sequence for a cis element of light repressible 

promoter from the pea small GTPase gene 
<400> 2 

aaaagta^ca catattttga taaatttatt actaaaacta ttttctagta cttgttaatc 60 
atgtctgagg attttacagt aataaagaaa cga 93 
[0 0 3 6] 

<210> 3 
<211> 2325 
<212> DNA 

<213> pisum sativum cv. Alaska 

<223> Nucleotide sequence for a light repressible promoter from the 
pea small GTPase gene 



<400> 3 














aagctttaaa 


ggcaagggaa 


agacaacaat 


tccaaaaata 


taaaaactcc 


taaagaatga 


60 


ttttattctt 


atcttcataa 


ataacttttc 


ctattccaaa 


aacacatcaa 


agttatgtga 


120 


ttcatatctt 


taattatctg 


ataatatata 


attgtatatt 


caatatttca 


tacaattgtg 


180 


ttatatgaaa 


tattttgtag 


gtaaaaggga 


ctaagaataa 


cctccgcaac 


atcaaagtca 


240 


gaaacctctt 


gtaactcttc 


agttgaaacg 


agaaggaagt 


ggacaacaca 


gaaaactaag 


300 


ttcccccact 


taacttcttg 


gtttgggtga 


ggacttcctt 


tacaatttat 


actctaagga 


360 


aatacattag acactctaga 


tgggttgcat 


tagctcatat 


atttttaagt 


aataataccc 


420 


acttcaagtt 


ttttgttttt 


tgttgttgtg 


cagtagatga 


taagatggat 


catttctcaa 


480 


ggcccttatg 


caaagacata 


agatccatat 


actccaccaa 


gattgcttta 


catctaacca 


540 


agttaatgaa 


tttaaattct 


tcgaaacaat 


tatttcctac 


caaaggaagt 


ttatatgcac 


600 


attttctaat 


gtatttttat 


atagaattga 


tacatgtttc 


tgttatacaa 


gattagaatt 


660 


tggatttctc 


atccaaactc 


ctacacttgg 


tgagaaattt 


cagcctcaac 


ctcagtaaat 


720 


caggttcctc 


cttcaaactc 


atacacttgg 


ttgagtgaga 


attatggacg 


tcaacctagc 


780 


aatatgaatc 


cctctccaag 


atcctacact 


tatctgagtg 


agaattttgg 


tcctcgacct 


840 


caacaagata 


gatttgatgg 


gtcatcacga 


ggggaagcat 


tcacattggg 


tcaaagattc 


900 


acccaaacaa 


gtgagagaga 


catcacatat 


caaccaaaac 


cttaaggtga 


taggtgtatg 


960 
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agttctctta cttataaagt gctcaacctc cacttttcta agcaatgtgt gacttagaac 1020 
tcacacttat ttctcaacat aactcacact tgtttatcaa caatctcccc cacaagtgtg 1080 
agttcattcg ctatgtcccc ctcaagtgga atctctttca tccgcatgct tataccgttg 1140 
ttgacataca tctttactcg tcatgggcac ttcaatggga cacgctgcct gaccaccatg 1200 
tcaagaagac ttttgacaca aggagtcggt cccttactcg aaccagactc tgataccatt 1260 
aatagatcac tttgaatgga tatcattcat actatatcaa acatttacgt aaagataaaa 1320 
aattcaccca aacaaatgag agagacacta catctctctt attatattaa taaaatgtaa 1380 
agaaaaatat agtataaaag taacacatat tttgataaat ttattactaa aactattttc 1440 
tagtacttgt taatcatgtc tgaggatttt acagtaataa agaaacgagg tagcccaaac 1500 
aaaagtgata attgtggagg gtgtgatctt tgtcggtgca aaaaatgaaa ccccaaactt 1560 
gtgatattgt gtcgactgct ccgtcgctac attgaaatta atgaatgttc ttttataacg 1620 
tttgtctatg ccgtattacc catatggtca ctagaatggg acaatgaatt taatatatat 1680 
ctgtcatgtg tgggtggatt caatttaatt gtatcgtaaa tggtaggaca tactcatgct 1740 
acacaattat atcatcactg gtcaatcact ggtcaatgtg ttttctcttc ccatgaattc 1800 
acattgctaa agaaaattac caccttaaaa tgtttatccc ttgcacacat ttcacatcaa I860 
tttattaaaa cattttacca ttggaaaaca catacatatt caatcaatta tttttgcatt 1920 
ttcaaaaact aaaccaaaca aacttagaat attttgtaat tatagcacaa ttttcaaaaa 1980 
tatcctagtc ttcaaccact caataattca caatttccaa atcccttgca aaacatcaca 2040 
acctctagaa actttgatta ataatctaat aaaagcaata atatgatatc taaacaatat 2100 
caccatatat gttatgatat aatatgatgc agcaatacac ttaatttggt aaagcattaa 2160 
agcgagacaa ctctattaac accggtaatt caacaaccgt tgttgtcgag ttcatgtttt 2220 
cttccaactc ttttcctttt cctttacttt atttatttct cctacttacc ttttctacta 2280 
atatatacta tctctcttga acctcttttt gatcttgaca agaaa 2325 
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^t'S^ 13^a*f©nT@e^J«$j|SWlCLfco 
[02] 

0 2 tt. pra2^ n - * - Kl «fc * 1/ atf- * -mfc^n^ftft IC <fc o TiTO 3 
[03] 

H3J±pra2^n^-*-^ggM»«f©je«Sat-rHTf, a) tt P ra2^n # 
-CD^^^n->©=ip^$:3tbT^y> 5 , UTRttpra2»^^iDRNA©5'-^j® 
Luetic i/ -y jc^-i?2t^&, NOStty/ty >$/>#-i£3tte^-tf># 

^T*.^^*el2^^^©^rf<-t5^-^l^©^»s:^•r®-ev db^^-rc l 

r £ ©it -em L =b © 7? & 5 o 

[04] 

04 ^y-^eif-f ^;i/;*iii^35S:/n^-^£^^fri±£^ 

^©:/n^.-*-Mffi&^E|T*&»j, a)li, pra2^'n^- t 5r-(Z>^^^n-> 
©^Sr^-TS-e, 93b P ©i/^oil/^> Mi&#*C, ^JlJ^GD^n ^e- # - 
gPftttHM^T'^fT. 5 , UTRli P ra2st^mRNA©5'-#?SIKM^C$:. 35S90tt^U7 
^tf-^if-f^tf^I/XEfi 3&35S:/ n ^ - # - £ , LUCte;!/ 7 a: - if 5tfc^ & 

, Kosi*yyty >S/>*-i?»fi*«D*-3*-*-fca%*-. b)i*a)K:-3o%bfe« 

[05] 

0 5 l««I$!ftt i/^o: l/* > h SJgtL^^^f@T'* *; , a) tt P ra2^n 
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tl&>ft<D 7 0^-#- gpft ttlMfcT?*?-. 5 - UTRtepra2}Hg^-mRNAGD5' -^jgfsRM 

^T-12^ra^Ol/df-^-it^(D^a&^t-ST% D&ff^Tfc, Rtt^-fe 
[06] 

[07] 
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[an 

AAGCTTTAAAG<XAAGGGAAA{^CAACAATTCCAAAAATATMAAACTC -2948 

CTATTCCAAAAACACATCAAACTTATCnUTTtAT^^ -19S8 

TTATATGAAATATTrTGTAGCrAAAACGCAC^ -18S8 

acxaccaagtggacaacacagaaaact aacft c ccccacttaac hi i im t i i ccgtgaccacttcctttacaatttatactctaacga -i77» 

AATA<>TTA<*CACTCTACATGGGTTGCATTAOT U 1 1 JU I I H I U tUH TG -1650 

CAGTAGATGATAACATOCATCAI I It TCAAG(£CCTTATGCAMGACATAAGATCCATATACTCCAC -1S98 
AGTTAATCAATTTAAAI 1U I CGAAACAAITATTTCCTA Ct AAACGAAC TTTATATCCACATITTCrAATCTATTTTTATATACAATTCA - 1588 

TACATCTTTCTCTTArACAACATTACAATTTGCAmCTCAKCAAACT^ -1416 

CAGCrTCCTCCTTCAAAaCATACACTTGCTTCyktrrCAGAA^ -13Z8 

TATCTCACTCACAAl J I ■ wCCTCGACCTCAACAACATACATTTI^^ -1238 

AC CrAAA CAA^^C*C*TCACAT*TCAACCAAAACCn**^^ -1148 

CAA ■ 1 1 f \ TAACCAATCT^Amafi&^CACAOTATTTCTCA^ 

ACTTCATTCGCTATCTrcCCCCTCAACTGGMTC -0ce 
TTCMTW^CACCCTWXTCACCACCATCTCAA^ ..^ 
AATAtUTCACmCAATWTATCATTCATACTATATCAAACATTTACCTAAACATAAAA^ -788 
CATCTCTCTTATTATATTAATAAAA TCTA AACAAAAATA TACT ATfc&AACT AACA CA TA TTTTCA TAAATTTATTACTAAA AC TATTTTfl -698 
I2bp element 

frACTACTTGTTAATO^TGTCTCA^TTTTACACTAATAA^ .599 

TGTCCCT(XAAAAAA70UACCCCAAACTTCTCATATTCT^ _ 5ie 

TTTCTrTATGCCCTATTACCCATATOrrCACT .428 

GTATCCT AAAT«rrAGGACATACTCATGCTACACAATTATAT^^ .338 

ACATTCC TAAACAAAATTACCACmAAAATGTTTATCCCTTCCACACATTTCACAT^ ,349 
CATACaTATTCAATCAATTATTTTTGC^^ 

TATCCTACTCrrCAACCACTCAATAATTCACMTTTCCA ^ 

TATA box >Jf transcriptional stort site 

AAAAGCWMTATGATATqAAACMTATCACC ^ 3l 

AGCGftCACAACnn'ATTAACACCGCTAATTCAACAACCU I IU >fa l C G*CTTCAT <<l J I 1 1 1 I ll AA UU 1 1 I LL! 1 1 ILL! IIA CTTT 121 

ATTTA 1 1 1 1 1 iCTACTTACCTTTTCTACTAATATATACTATn f Tl" 1 i fl m 1 i t 1 1 1 1 i i^ Trrfr^^^ MftTCVWXrtflCAAATC 2 U 

1 M N Q C M 

AATtt>GTA<>A<anX^AAAIKTTCAACAAAAAATA^ 3^ 

6N 6VCAEKLQCKIDYVr KVVVZC0SAVfiKTQ 

ATATTCTaaCCmACAAAGAA7*aCT^^ 391 

36lLSftFTKN CFCF05KSTICVefQTICTVT IN 

▼ 

gctaaactcatcaaagctiugatttgcgatact^ ^ 

66C KIXKAQIVOTACQ Eft 

TACAi *t» iu iCC(>ATAACATrnXATCT<XATCI^TCT s7l 

- T 

T<UmTGTCT(UTTTATTATTTTTCA<CT^ ggt 

M VKAVTSA-VTR6AICANLVYDI 

TAACT AAAA<UCAAACATTTIUTT*T(rrTOT ^ 

183 TKRQTF0HVAK*VEE1«SKA0C$XV XM1IG 

CTAACAAAGCTGATCTTCrOCACCAAACAGCTCTACAGACT^^ I U I j j i c i L ASAAA 841 

133 HKCOLVOQtCVQTIOAVEFAEOQCtFFSCT 

CTTXTTK^TTTTAirroCTCXAAATTrrCAACTC TCCTTTTCTCAACTTGCTTCAACAtoTTAATAAC C 1 Htl I 1C I A AAACCTCTTTCCAAT 931 

163 $AF$C EllVK$AFtKlCQEXJIICVV$KRSLEC 

CTAATAATCI^TrAAGaUAATCCTAATCATtUTCrrW ie2l 

193 MMGIKC NGltHDVAALKCEKI DIX SASC t E I 

TTACTCAAATCAACAAAnCCATTUTGTTCTTCTT^ im 

223 SEXKICLNSCSC 

TCACAATTGAACACCTTTTACTTAI 11 ICT I r C TCTrTCCCTCAATT ACACT AATGA TTTTTACA I MUM I ACATCCTA A T 1 C 1 1 I L F 1281 

CCTTCTA JCl 1 1 1 * ATTnAACATTTTATATTCACCTTAAA TTCTTTCTCT ACTTGTTTGTCT AATTATATTTTAAAATTTTA AAAGCTT 1291 

catatccaattcctgcagccc 1U2 
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CD 

S 



i 



1 



i 



ill" 



PL! PL2 PL3 PL4 PLS PL6 PL7 PL8 
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[04] 

a) 



-734 -642 



-734 



-734 



-734 



-734 



135S90I LUC1NOS 



-25 



i35S90l LUCTNOSl 



^^^ ^355901 LUClNOSl 




35S90I LUClNOSi 
35S901 LUCfNOSl 
35S9Q1 LUCTNOSl 



Control 

GF1 

GF2 

GF3 

GF4 

GF5 
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[05] 

a) 

-734 



-642 



-672 



-641 

-734 -667/V-643 



-734 
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5* UTR 

tillHHIHIHI LUCINOSl PL4 



1I>1IIIII1U11 1LUC|N0S 1 PL4A 




ilinilllllllll LUCINOSl PL5 
llllllllll LUCINOSl PL4B 
llllllli l LUCINOSl PL4C 



b) 




DRR/FDRR/FDR DR DRR/F 



PL4 



PL4A PL5 PL4B PL4C 
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72 12bpelement -642 

cTgcagQGSTT^^ LSI 
GTUTi yct gcagT KyX^AK/WGPMJZK LS2 
GTCreXBS ^rt LS3 

GKy&G3%rrrrxy^ i_s4 

GrCTO*3OTITr^^ LS5 



b) 



50 




LSI LS2 LS3 LS4 LS5 
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43^1 1 — 0 6 6 5 5 1 



[07] 

a) 



-672 12 bp element 



-642 



GTCTGAGGATTTTACAGT/VATAAAGAAACGA 
WT ******************************* 

C AG ACT CCT A A AATGTC A TTATTTCTTTGCT 

mnm GTCTGAGGcTTTTcCcGT MTAAAGAAACGA 
MT ******** **** * ** t************ 

CAGACT pCgAAAAgGgCAp TTATTTCTTTGCT 



Com petitor . 
(fold) - 

Nuclear 
Extract 



WT MT 



• - 50 50 50 50 200 400 



DLDLDLDD 




Lane No. 1 23456789 



7 



£BSE4f 2000-3023292 




11—066551 




(DMmft *> v < it U ^ - # - . 

mm v x %n m & mm k m t> z> s/ ^ u * > h & <fc # n r m n & m e> &k. l 



1 



fflHE$# 2000-3023292 




# 

1-06655 1 



m m a 



m%m^ (0 0 0 0 0 1 9 04) 

1. MM^MB 1 9 9 0^ 8H13H 
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